An increase in marrow reticulin has long been recognized in primary myelofibrosis, but until recently (Burston and Pinniger, 1963) little was known about the reticulin structure of leukaemic marrows despite Masugi's contribution in 1926. Following a paper by Hutt, Smith, Clark, and Pinniger (1952) on the value of rib biopsy in the diagnosis of marrow disorders, there has been a tendency to accept an increase in marrow reticulin as evidence of myelofibrosis. Similarly, there has been a tendency to diagnose as 'acute myelofibrosis' cases of acute leukaemia with brisk reticulin and early collagen production. Two such cases were so diagnosed in our own necropsy records, and such a diagnosis may be further encouraged by the recent paper by Lewis and Szur (1963) who described 'malignant myelosclerosis' as a disease entity, an acute variant of 'chronic myelosclerosis '. This study was undertaken to determine the Received for publication 16 December 1963. incidence of stromal changes in the bone marrow in leukaemias and related disorders, in an effort to assess their significance in relation to the problem of myelofibrosis. 4, 5) showing only occasional random fine collagen fibres, and may be absent in foci of acute myelophthisis with fibrosis. These coarse argyrophilic fibrils and the collagen fibres resulting therefrom appear to develop from a progressive thickening of the basic reticulin network and not from any fibroblastic activity. In leukaemias with focal myelophthisis and fibrosis, the basic reticulin network, whether fine or coarse, loses its stellate arrangement, its fibrils become condensed, approximated, wavy and parallel to one another (Figs. 5, 6). Simultaneously, an extremely fine tufted closelyknit meshwork may appear between the collapsed fibrils, cementing the latter to one another. This is probably due to condensation of the finest reticulin fibrils which may not ordinarily be discernible before collapse and condensation. These alterations in the reticulin network are clearly a passive sequel to the partial disappearance of pre-existing leukaemic cells from the interstices of the basic reticulin framework.
The ;.h b ao- myelocytic leukaemia and polycythaemia vera. In these, the collagen fibres are arranged as confluent, elongated, fine, wavy fibres, usually running parallel to one another in the intersinusoidal tissue and linking up with the peritrabecular and periarterial fibrous tissue. In a few of these cases the fibrosis becomes very dense. Less prominent confluent fine fibrosis can be seen in many cases of acute leukaemia of all types as well as in chronic lymphocytic leukaemia. As mentioned in the account of reticulin fibrils, these elongated parallel wavy collagen fibres appear to develop from progressive thickening of the basic argyrophilic reticulum. Focal collagen formation occurs in foci of myelophthisis in many acute undifferentiated leukaemias, in which young collagen fibres tend to form an irregular, ill-defined, tangled skein (Fig. 9) , and in many acute and chronic lymphoid leukaemias, in which collagen develops in discrete clumps, small and rounded, fairly sharply circumscribed. Somewhat similar circumscribed deposits of chunky collagen are occasionally found in cases of acute undifferentiated leukaemia.
The development of collagenous tissue appears to be directly proportional to the severity of marrow exhaustion. Where the exhaustion is uniform and diffuse, the fibrosis tends likewise to be diffuse; where exhaustion is focal, so is the fibrosis.
OSSEOUS CHANGES Osteolytic change due to resorption of bony trabeculae is a very frequent occurrence in all these disorders. Its existence in primary myelofibrosis was stressed by Vaughan and Harrison (1939) . In many instances, this patchy trabecular resorption is accompanied by remoulding of the eroded trabeculae, sometimes producing a pattern simulating Paget's disease of bone.
Fibre bone is found in appreciable and sometimes excessive quantities in many cases of primary myelofibrosis (Fig. 8) . Focal fibre bone formation (Fig. 9) is also seen in some cases of acute undifferentiated leukaemia, occasionally quite prominently, as well as in cases of acute lymphoblastic leukaemia in which it may develop in the isolated foci of chunky collagen already described. Fibre bone was significantly absent in cases of chronic myelocytic leukaemia and polycythaemia vera, despite the close similarities in the reticulin and collagenous structure of these conditions to that of primary myelofibrosis in which fibre bone formation is so common a feature.
VASCULAR CHANGES Prominent perivascular infiltration by leukaemic cells can be seen in most leukaemias, particularly in acute cases, often disrupting the adventitial collagen, remnants of which are displaced outwards and often undergo reactive sclerosis and thickening. Infiltration of the media is, however, a rare phenomenon seen in occasional cases only.
Hyperplastic capillaries and arterioles can be found in most leukaemias but are most abundant in acute leukaemias and in chronic lymphocytic leukaemia. The presence of a prominent sinusoidal system in primary myelofibrosis, chronic myelocytic leukaemia, and polycythaemia vera has been referred to already. DISCUSSION Masugi (1926) noted an increase in reticulin fibrils in cases of chronic myeloid leukaemia and chronic aleukaemic myelosis although not in acute leukaemias. Burston and Pinniger (1963) found increased reticulin in most of their leukaemias, including acute ones. The present paper broadly confirms their findings and fully concurs with their conclusion that the brisk production of reticulin does not of itself constitute sufficient evidence for making a diagnosis of myelofibrosis, although disagreeing with them on certain points of interpretation. They recognized two distinct patterns of reticulin, one said to be essentially normal since the fibrils of the network differed in no way from those of normal bone marrow, the other described as 'fibroblastic' due to the presence of immature collagen still retaining its argyrophilia. It 
